Erythropoietin is equally effective as fresh-blood transfusion at reducing infarct size in anemic rats.
We recently demonstrated that transfusion of anemic animals up to 100 g/L hemoglobin with fresh blood protects the heart from ischemic injuries following myocardial infarction. Erythropoietin has cardioprotective effects independent of its erythropoietic activity. The objective of this study was to compare the cardioprotective effects of erythropoietin treatment to fresh-blood transfusion in anemic rats after acute myocardial infarction. Randomized animal study. University laboratory. Male Sprague-Dawley rats weighing 200-300 g. Myocardial infarction was induced by coronary artery ligation in 76 rats, 55 of which were anemic (80-90 g/L) and 21 of which had normal hemoglobin levels. Animals were randomized to erythropoietin (2000 units/kg), fresh-blood transfusion to 100 g/L hemoglobin, or saline-treatment groups immediately following myocardial infarction. At 24 hrs after myocardial infarction, cardiac function and infarct size were determined. Myocardial apoptosis was determined by caspase-3 activity and terminal deoxynucleotidyl transferase d-UTP nick end labeling (TUNEL) assay. Infarct size was significantly decreased in anemic rats treated with erythropoietin or blood transfusion compared to those in the saline-treatment group. Cardiac function, as measured by maximal positive and minimal negative first derivatives of left ventricular pressure, was better preserved in the normal hemoglobin groups and the erythropoietin- or transfusion-treated anemic animals compared to saline-treated anemic animals. Myocardial caspase-3 activity and TUNEL-positive nuclei were significantly increased in anemic rats but were decreased by erythropoietin treatment or red blood cell transfusion. Erythropoietin treatment is equally effective as fresh-blood transfusion in anemic rats after acute myocardial infarction at reducing infarct size, myocardial apoptosis, and improving cardiac function.